Taurine allosterically modulates flunitrazepam binding to synaptic membranes.
Taurine is hypothesized to exert its inhibitory neuromodulatory effects, in part, by interaction with the GABAA receptor. Although taurine displaces GABA agonist binding to synaptic membranes, its allosteric effects on the benzodiazepine recognition site of the GABAA receptor complex is unsettled. We determined the effects of taurine on [3H]flunitrazepam (Flu) binding to well-washed, frozen-thawed synaptic membranes prepared from rat cortex. Comparative binding studies were conducted at 37 degrees C and on ice (0-4 degrees C). At 37 degrees C taurine increased Flu binding in a concentration dependent way by interaction with a bicuculline sensitive site, similar to GABA. Taurine increased Flu binding by causing a decrease in KD. The maximal effectiveness of taurine on Flu binding could not be increased further by addition of GABA. In contrast, the maximal stimulation of Flu binding by GABA was decreased by addition of taurine to the level attained by taurine alone. These mixed agonist/antagonist effects of taurine are pharmacologically specific and qualify taurine as a partial GABA agonist in this type of allosteric interaction. However, taurine causes opposite effects on Flu binding when measured at 0-4 degrees C: taurine interacts with a bicuculline insensitive site to inhibit Flu binding by increasing the KD. Taurine inhibition of Flu binding is not overcome by increasing concentrations of GABA. Although the mechanism of taurine inhibition of Flu binding at 0-4 degrees C is unclear, it may be an indirect effect of taurine interaction with membrane phospholipids.(ABSTRACT TRUNCATED AT 250 WORDS)